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(54) METHOD AND DEVICE FOR PRODUCING 
PLASMA AND METHOD AND DEVICE FOR 
PLASMA PROCESSING INCORPORATING THEM 

(57) Abstract: 

PURPOSE: To produce high-density uniform plasma 
which uses microwaves, by producing plasma in a 
discharge space having the same diameter as a cavity 
part, and allowing a specific mode microwave to go in 
resonance between the microwave reflecting boundary 
surface of the plasma and the cavity part reflecting end 
face, 

CONSTITUTION: Microwaves generated with oscillation 
of a magnetron 61 are fed to a cylindrical cavity part 64 
via a rectangular waveguide tube 62 and a 
cycle/rectangle converting waveguide tube 63. When the 
distance from the top plate 641 of the cavity part 64 to the 
plasma boundary surface 151 is integer times as large as 
the half of the intra-tube wavelength in a certain mode, 
resonance occurs, and a standing wave exists between 
the top plate 641 and the plasma boundary surface 151. 
A microwave introduced anew to the part 64 from the 
tube 63 is superposed on this standing wave, and the 
microwave in a mode having the same intra-tube 
wavelength of the standing wave makes resonance with 
the standing wave so that an intense electric field 
standing wave is generated. Modes which do not meet 
this condition will attenuate and are not allowed to exist 
between the top plate 641 and the surface 151. If the 
height of the part 64 is selected properly, therefore, the 
microwaves of intense electric field can be led to a 
vacuum vessel 67 via a microwave transmission window 
66 and shower plate 61 1 while the mode in the part 64 is 


held as it is. 
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lWfH»#©*SB] 

i 5 Xv ©»£n«f§*flMfl s ^9 x-*-£*fcfr 

fee 10 

[111*4(3] ffiS»fc^LTjSrttSIBK:-vf 

iDtfJfE^S^rartro^^T-^X^Isi-SXSts Aft 

ia^7 x-*-© w i3 mRMmftm t *we£*hs5©rjj* 

mmt ©*# &&mm— kl^hx^©^-^ 9 

lit** 4] /^XvMI^^-ffc^S^^Xv 
^cjg^Affl!l^(t^^«|5<07»7X-^*f(pj*ffitC>M 20 

t?s wiE^«<BKifi#**i/fc^'>f ^ oat^ws*— h© 

<t ^wiB^w^w^^tr^x-^Yk-rsxat. flft 

SB® t ©*£ £ Sr«HW— trtib©W?tS*- K© 
•vf ^nj&Sr'fefi^iirSXi&t SrWTSr b*W®.b-r 30 
S7*5X-v5S^ffi 0 

[ft*S6] »*«5iB*t£*5v^ swawfe*-K© 

A-T-SXgi:. t&|B^S^Hic^£A$^fct9IE^-f 

ift(B^iBfcwras©i(ri3acWfiiiiip«3K:4j«*n« 

tfiiB^X-^©-^ 9 iaSt£tH#J!«J:tfne&JPMB©R 
»*ffifc©IBt?»«*— K©W^ia«fc#SS*SI 40 

e t * r t *w&t -r « ^7 x^^^ss. 

8*0 

[lt*«9] »*«7fE«(::*5V^ WIES5c«^ffli:M 

3B£ffl©Xf;*.SrifciiSU i§Ev-l , ^PSia57 , 7Xv 
©^K«»«:fltfflS*« : f-iM*P Ma C 

|5-^'f^o^@ia^t©M-elSlS^Sr5)-«fc$-a:S7' 50 
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[R&K 1 0 ] Hf sftJfi 7 BflfiWSWEWje*- K©-^-Y * 

1Sfflffl»4:l»iaifl©^9X^»^IBfc»j«bfcr. t £ 

2] W ^D^S^A^^T-^X-^^lfC 
©•^-f 9 7"? X-^©-^-f ^ PtS«t# 

ttfc r. £ J:t5/7Xv4M„ 
[RjfcWl 3] R#gl 2|S«i^*3V^, «M£*— K© 
-^-f ^ a SEtfS T E n*5 i tfT E,,*— FT?*) 5 7° 9 X-v 

[ft3&Sl4] v-f^u»lA$W7 , 7XvM 
©■v-f ^ PJS^AfiiJf-, rfy X-^©-^^ ^ n«ES«SE# 

y7X7«ift 

[if 1 6 ] 7 , 7/v|6^0v^ BS0»AWKffir 

Iftrt, tfriB7 , 7X^^©^i:B&[si#'t?fcorMia 

T'^X^^S^^^tc dfefig ^tuS^^X-vW-v-r^a^S 
M^lfffii ©IHT?WJfre— K©-v-f ^ o«^*JR*-e-5 
^gSSrWia^W ^ o}g[Sia^Sr^UTMiE7 P 7X^ 

[f**«l 7] ft^Sl 6|S«{C*5V^. ifffE^X-v 

/7Xv4^Sfc 

nt&fl 1 8 ] n«9 1 6 ie«(c*5v^-c, wc^^f ^ b 

sK^ASBd^-T'^X-v^ffi^^Sr^U, Wi^^ 9 

/f^phoy*iit4C**, lMrEm j f-1>--f ^ a ha > 
SECRBt WEv>f 9 B$0gja«& t ©BgilSr 
5 OmmJ^±i Lfe7 , 7Xvt^g& 

9] 6ffi«fc*iV*T» WS*— K© 

^D^STE„*5<tt5TE M ^— K-CfeST-^X^r 

[if*3S2 0] 7"7 Xv^ti^gcfei^^ 5 

sres-rswia^-r 2? oas^^©**ttiis7 p 7Xx'^ 

^(^Ai-^xmt, tfHE7°7X^^(ci|[A$^c 

tfiia^ 9 vmz. J; •? *filS7'7 x-<?3££gf*i©#ya#;* 
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a-r * is t «r*r a r t §r#m t -ra ^7 x-^a* 

14 W sfr o St k k iz. X a E C R fcm Srf u# -r a 7* 7 
[ff*S2 3] fit*52 OfBfcfc^V^T, trFlBECR© 

^^(D^a^sr^^x^^a-rs^&^feVNT, wsb 

v/f ^ n^ajASBt-^/^e— K©W di££re*£ 

#«»«©*»« t tfnB£iH«© w 9 a spawns 

t ©IBT?a»*l»9 3Eb» 1 CD#S^- F©JfefflRfc» 
t^W*njft*AtBS*^bT*fc*2©» 
K©W if PSte^§*Tt&S3*«WW::*A 

[W*52 5] |»**2 4SB*Mc*SVn\ SMEW * a 
*^AWR:^S*S1IWE»J£*— KtTEaf- Ki 

u HKeeE**»rti**5iBio'»* i e— k*te„ 

KfcU W?BW^njft^A«|S«r<B«bT5fcagS2 
©#j£^e- KtTE a t- KitS^XvJdJKftfe, 
[fff*92 6] — tflfcW :*ng«Sl^«rtfbt&lEW 

^ bS88«##> Masses w 9 vm&fcmz^tzm 
B&in@©¥«:t£©w ?v$imm&k, iwaw^nsi 

Sifift (eft ft LTttrlE7 ,, 9 X-T^^^(cfS«t feJtfcW 

tt-sk* t&B^x^^srtWfciarjTtfrRjw 9n 

t £JW1 bfc r i: zw&k-rz-T'yx^timmw.* 

[ffi*«2 7] if*52 6|B^(C*5V>-C, MIST'^X'V 
Sr. tfflBW * ni£Sia&©@ J: >9 t>/hS < bfc7*7 X 
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-^a^ft, 

[IS*92 8] i»*«2 7lB«tc*5VNT, WEv>f^B 
i&3gjS&fclitJfEECR©ffii:©g§«££r5 OmmgUii b 
fe7 ,, 7X-e*!! ; a^« 0 

[«*S2 9] flT*3i2 7fB«tC*5lvr > WISECR© 
Bfc1OTBtWfJi:©J©K«:3 OmmKii: W:/?X7 

aaagift, 

[fjt*«3 0] ff*52 7fBfc{::*5l^-C, tftlEECR© 
B(C*5{tS#J»-&)ia©flt^ 2 OG/cm^ 50G/ 
10 c m«TOifflrtlcSgLfe7'7Xv&llf c 

[ft*53 1] »*3C2 612«l;:*SV^-C, tfJfS7"9X^ 

[S*93 2] W*52 6SE«ci£:|3VvC. KfflBfW'&H: 

ffi^(D^B(-P«Wffit bfcT^XV&aSS,, 

[f*53 3] "^"f ^oS£Sr^firt{^Ai-5^'f 
i£J»Agf$fc, IIWBW:*o«*A«laR#*lr«BW ^ n 

xi $L<j>^/v*e— &m&&smwi izv&m-?mm 
aw ^oaaaiawi^feflijsftu strew ^osea 

iew ^ B««stwaw 9 vmmmuttRz*W5iE.i&mm 

^©*#® t IWBa!ffl«f5© W 9 c SC^AWNIS t ©fffl 

30 S6EW^njR*A*B*e»b-C*fcTE u *— K 

iSWES-er-CSlrBBrtMWKKWA-raJ: 5S^Lfcri 

sr#m i -r a 7*9 x^as«c 
[9*53 4] 8^ ^^©Aps^^^iae-^t 
5rti*tu-f ^ B**eifBriBJte*«tt©«i^T?3& 
anw*»rt*H**t©w ^ B«e*a»«"r?tt«i*) , 

ttlBP3«««l'3©-*«r»EE#BB*i:b, «(reRffi«« 
^©fltotrKW^pjftWjftlf^SSKU MlEW^agf 
SjlSI5«-©«flB®ffi#HttffiiJ©ffiSr, iMEW^BSE* 
««fcSB»bfctttCn«»«M»lS*»e» W ^ a»-©Wrt 
40 «E«©n/2«©JE^rt©ttSJKiffi»K:<flC«S*fcr. 

i t -f a 7° 7 x-^^a^«. 

W3 5 0mmWe, SWEW ^ »8UWMW*R»T 

e„*— k©w ^ a^^es-raT'yx-v^asa. 

[HMt93 6] W*«3 5tC*5V^T, tHEW^BSt* 
^^T^WISR1Si^^{ia#*!! ; a#l9:^tS»tfe7 P 7 

x^^asfio 

[91*93 7] ff*53 6(C*5V^T, HtJlERfg)^©® 
ff#Hft«tt*MBW ^ a«aifl«W©Wt5 #Wft4>« 
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[0 0 0 1] 

\z_^?s( ^ v&&ffl\,^1t7yX^<D&f&RTf&y r y?<*?\z. 
[0 0 0 2] 

?~>tfmm , BSCffMfifVol. 7 3 No. 9, p. 
2 3 — 2 8, (1 9 9 1) fciBt^fc©a s »b*T/T^ 
Ell 7tc*<D««&«-*-o *S611W:. 

iBSMft 4:^:5^ V2 1 frb<0-?4 ? pj£<Dffl;# t <£> 
fBEftUBfc: J: 9^^/^^ 2 4 fax*?? ^%{£&£ 

jft«BB-e*>0, ^^^3l*fc»^&2 

4 T^WS-^M-r&o 2 8 IW^/Wv^t 2 4 rt^^g 

[0 0 0 3] te^^o^7XVx> 7 fy^ 
»Etbt, 9i*-t*s W»sp4-1 6 7 4 2 4-8^«K 
|B*<Z>t<OdS»e>tL-CV^o X7X-e&/S^ 

jgg^AU X^X^gj^F^^i^^grl; 
[0 0 0 4] 

[0005] if^at^^^ns^^xvx^f- 
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^V;*;^;b*K X^X^^DSSbaMtJ&W ^n^E^^ 

[0 0 0 6] ^(Oi^^raHSrWifci-StOiibT^* 
«£?H*«#<0— *B t -fy XvgjSg i: <£>ffflt;iX9 XV 

^ >T ^ ^ §r il L T X y X^£j£i^iA $ Jh, 5 

£>-C, X9X^KlSSrt^i««*^*S— *^7X^dS# 
fefrSfcLTV^So b^bftdSfe, *^«-ett, X9X 

^K±(0>cPSfbJ!:»jtSi-S»^H:, SfefcR1W£?H# 

[0 0 0 7] *»W^»l©iS!jlt ^<<2 niKSr/Bv^ 
fciiS*a*-^9XTfr^"J-5r fc<D-C*5^9X^ 

[0 0 0 8] *5IB^0^2<0@«Jf^> T^^^iS§rfflV^ 
40 [0 0 0 9] *»M<Oftf3<Z>B6?Itt, T^^^KSrfflV^ 
[0 0 10] *»B<O»4<0|ftf4, t*J|Sfii:@8^ 

[00 11] 

50 fclftraSOW^nSEiaiafSSrK^ /7X^Mi^ 
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>f * nR*^S*SffiiWB«r'W ^ nSBSillifc&^b 
ASfrfcW ^ nSta *9 WiWS.m^(OiS^^y x^ 

[0 0 1 2] ±lB*2<OBWtt, ^njftdSSIAStt 

fcS^-f ^ pJR<OS«ffilH^*i"SSfflaSraiSl*bfc 

W X9X^#£a$©-W^*ift 
» Afi'J b fcSiB«B0> X 9 X-e^ffR]^® i <D R t?. 

^ 13 ^O^^/v^r £r X 9 X^ £ *ife i"5 - 

[0 0 13] ±B»3<OB«jtt. W ^t*SW*8*ASfr 

$^f)ti57 p 7X-7^^^pSRWiMi> X9X 
^»£*B<DW 9 p«»A«l!ittrtfc^Sffl«B<0X9X^ 

K<0^>f ^njft^*0**X9X^^eai-5*tefci" 

B«He«b;fcR1*ffiffl«i:* n«ffiffl»«>flfc«MP«BK 
W ^n^Siafg^, -r>r^niKSaa^(-*ff^bTX5 
JIS»5S*«i:**«bfcSWfcU /5Xv»4*rt 

ftfcW 9 n <fc t> X9 X^#£Srt<B*&a#* 8rX 
yXvftf^lg^, X9X^»^rtfc^JSn*:X 

9 x^ t x^ x^«^s«c»iR]-r a Rtffi^gc^ftbffiffi 
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t (DM^Xy X^{CP^iR^tt^^ofc^-f 9 njRSrfl#£ 
[0 0 15] 

[tfsffl] S^Sr^brX?X^»^rt(c»ASi^fc 

X9X^(D^fc#oTX5X^fc!»lRS^* 
^ofc^JHffl^fe^W^ nSE*sX9X-e<oV>f ^ f}^ 

^*||LSiS*«<OR««ffii:<OlB"e3efc«Ei: bTK 

COW ^ n jS<DHSV^*/i^¥35SiPk>0 X9X^flSi*#& 
*b£;ft£o *fc. ^ffl«Bi:»«ffilBi:Sr«HaSi:brfc 

20 t t p 7 x^t^ei^s r t sot, mM<on— 

ft^bTJS— tt©Sv^X9X^*s±j*S*b* 0 
[0 0 16] Sfc, PJ1Wfflffl»^6>X9X^»^rtlc 

SA * nfc^>r ^ * sac <fc o x x 9 xv^&dfe^ <o^n 
#;*^X9X^>fb£H£ 0 r.<0B8* HffiQM$£k^4 ? 
pj&Siii&i PJ1K t7 P 7Xv«^fc SrB&iD^i: bTl^ 
£<DT\ 7 P 7Xvo4^#ot7 p 7X'7^KJK§^ 
^ofcR1BfflPffid*fe©^>f ^njftttX9X^<DW 9 

30 1Bffi*{B«)flfc*IBffiT?* hKRM^ti. 7 p 7Xv^^ ^ 

j&f&Zfri^ X9X^(c4#^— KO-^W ^ pJft<z>iSSv^ 
^^365e*SJuX9X-r^M<lsa[{kS*t5 0 S6>(c. 

*fc, ni»ffiffl«»i;X9Xn?»4ai:fcWHaSK*j«b 
^/v^^^e— K«l^«^t^07 p 7Xv(: 

[0 0 17] 

ytn— 2 id^4otv^o n— X— 2i*. X7i??> 

m 2SrBae»riB*7 L — x/^tx ^xAty^yf-> 
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£ 0 K^teSSUBu /^7ri3t, P-Kn*y^i 

[0 0 18] 5> <WR7*~*9 1* 

rt©i?3i/N8ftl*fc»lc«tll*fcB:iKlttU 2 
(DiJty b 1 2d^!>x^t53:^f^H ^77 5^ b 
^11, !>x/^y^^f->3y77'7^11 

T^P — Kn ^^^5 fcjfc-fcs' b 1 2 fc<D|ffl"t?»>3i^8 

[0 0 19] X^JRaSn*^ M 0(1 {MiT-^ 1 0 

n^^^5^-e^rc/N8*^-T^o x^as^* 
*^H0 tl #SST— -*> 10 1 ©JteHWWaspi.- Kp 

vxjypms mmc&wmg. i t? ft s ± 5 

[0 0 2 0] p-^— 2^K»fotuS!?3i^ffl<0^7-fe^ 

5— M 2 Cj&>S>ftoTV^ 0 &%±y b 1 2<D 
flHttt^*^*WH2 1 (A, B, C) , 12 
2 (A, B, C) #K«-Tfc!K ^t5/M2^t^h 
SKfcfctK, ^t-f«tl21###tyhft 

i*7e«, v~^wv±ifmmi 4 a, i4bj»*jx 

9 1, 1 0 Hc^^^8S:Satb-e#S**fcfto-CV^ 
So fDM&6<Ot?*^tV L_ktf$S*§l 4 Btt, ®®£rlft 
iafc # = /^IBBffl <0 <£> ft §B t * ttT v ^ £ • 

h-e*>5o 1 3tt3i^^>^©iSrtt#a, 14 

(Tyi/ls?) m<OW8S&Wce1bZ>* 3 2f« 

[0 0 2 2] #k3ffi*6H !>x/N8ilifo/7Xv 
[0 0 2 3] Bl 3 <t 5 (-> ^5/77t3lt 

o^ig^i o 0<ojf:SirfR](cHpa5Sr|S:(t, p-Kps* 

XVStSJR36n#^ b 1 O<0fc0tttt*^~*Sr7&#l' 
XS«P#^ M OWROttttfefr* 
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*S1"£ X 5 fc^— <Z>«3t* 10 0 (DftgBSr < *> foV^TW 

agBl fcP-^-2t>-#^l 6KBt5#rtT«>* 
[0 0 2 4] fc*5, 103 H:*- ©ftsaSOiiKfcfll* 

io fcK«^ffl<^ii8ST?fc 5 > SSr<D*QM 3 5 H:— 

iR-C* Ufc ± 5 v 7 T ^ 3 £DfiiJ^(-aij^ bTlHS £ 
j|T,5o -<Z>ii£& 10 3 HJE^SgB 1 ©ftSP** 

— ^fli«ifi< mmm6, n&wiM*&iy bio, 

n-Kn ^^4 3&Sffi«UT«>50!VC* f^S6#tt«a* 

20 [0 0 2 5] _LiB£> J: 5 tuIBMbfcK^MSH 

h 9SrBlfSO*"fe^ b 1 2<7>Sft^»S^ 
faSlT— ^9 1 Srn— <Z>*-fe^ b 1 2{|iJi-[Rj^oT 
tbf^^^r. #JBT— A 9 1 — P&jJ-teiy hfo<0$ 

ptsj?^ h9^yxyr-v / 3y775' b^t>^:l 1 <^> 

?y^b*ll±*tf«*U *««35lo#yb9*' 
30 ^lT^^t!J^vr->3y77^ b^^it l 

^ v h&fr^^m, WmT-J* 9 1 «ii3Bffi«^M5o 
tJ7^/n 8 y ^ — is a 7 y V 

^c««3SnsR^ h 9<OigSbf^^J:*9S^^^^8Sr 

^^/>Jf b±J«Mll 4tiotJj«W34fen-K 
n ^^^40T®^«(-S^$ii:Tn— Kp ?/^^Sr 
J#/*£**t\ Kn^^^4<D^— b^/w^3 3SrlBv^ 
b9<Df#^T-A9 IStp— K 
40 n^^^4rtfc»ttU 9^8SrJftA-t"So *<^«. 
^CMJK^ n # 5* b 9 bTR § *T * * ^ 8 SrS^SP 
»34±fc»«-r5o ^b"C> ft^T-^9 ISriBBS 
y-b^/w^3 3*BBbo— KP^^S4SrXffi» 
Mbfc^, ^^/Njf b±*f»«l 4«r»f^S*"C3tl«B 
W3 4SrTR^^^o ^LT, M^mM^^y b 1 0<D 
<#3BT-^1 0 lfcS»«W3 4±©!>^8TeBfc» 
tb^^> 9^if L±tf««l 4Sr»f^S*T3t:»6Btt' 
3 4t^UT»S*t:KW«!lT— ^1 0 lco^^-^± 

cc^^/N8^Sffii-o jiffl«aso*^ b i ottttttr- 

50 A10 lSr^WJ^^T, ^jx7r*lW«>ffl»l 0 2 ^ 
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h 1 o<Di%mr-J» 10 111 

[0 0 2 6] M O<0T— 0 1©ft 

h i o<z>#*tr— a i o i Hu *1\ « 

^HKS&n*^ h 1 0COT— AcDjgH^'kO^IB^bT 
fcS 0 ^XX<7)S^ffi'J^^SI^7(^^0 5 ) 
SrBBSLTfcSo r<D±5*«j«lcJ:ixri. XffliR2&n 
#*yH0©7-A©*@«He (H3#RS) RiS 
— JS<WKj¥5h SaSlW-ettl 9 Oft, fc*5o *~^«r 

cr— Kp^^^4. 7^n-KP^^l5, «ySS6. 

ttHSrB&^Hrti b"CV^5©-e. KSIRSIpsSs' MO 

So 

[0 0 2 7] fc*S» W^bfc^(-*5V^T. *&a!£6 0> 

t{-J;>9> gffS©*^— ^Eirti:*5tfp*?' M0 
[0 0 2 8] ftl3a^* s , *ffl*#W n»#S£S 

tf^ ±fEIBgt£<fc*U£, r©£ 5&*#fc*&a^Srl!^ 
[0 0 2 9] #Ct-x Xffl«KffiKfllO«!a*6*B5fcE11S 


12 


t b-C^-f * ct ta#Sr*Jffl Lfc^J-CfcSo 6 1 fcfc-^ 

fiitSMClSfx 6 3ttRJ©*SEife»afc«* 6 4 
ttRWSfi*B5s 6 4 1 ttPmgflKB 6 4 6 51* 

(«*.tf^WR) > 6 7 riic$&s&, 6 8 tttm 

T?*>*^^Srefltt-*IW-&, 6 9t*fW#£-tTt- 
10 6 1 OttT^X-^a, 

^ ?mzt*Mi3 icmmtii^ tt-wz* wm-t z> 
izih<ofofflfc.w®.. 6 i it±mmi?x* m%.f£* 

>?tfX&M&®&G 7{^Ai-Sfc«)©^Y!7— 
— K 1 1 1 (*ix-Y!7-^w— h6 1 ltKltfetbfc^/ 
^ffflLP, 1 1 2tt^»A8», 6 1 2»X^« 
#6 7rt©£E*©WWEfrff5^yT^A"'</V'^ 613 

7", 6 1 4flffi§lffl©K^>'7 P -e&So 
[0 0 3 0] ^?/7r^3©TW-«Ta5^3 l^Sl 
20 DtfttfefvO^So T««HS3 llz:tt:-*5>7TS3©HI 

1 tt^flc^ y 6 1 2 £vfrU T^^3 

1 4#jiii££;ft/tV^„ 

[00 3 1] 6 8 tcHJHttMMft 6 9 £>*U 

«^JSWI6 1 0«»J(8K5^ »W"&6 8fc*«at^-f 

30 [0032]^5'7rl3 ©±lfl5^li> P3fl5 ^©KS^ 
#6 7 3»*9#rt6>^ K^SgS6 7©±SBilP^{-{4 
TO^©-^-r^i3SS)a^6 6^^t-m9#tt^n. 
X^5SS6 7 fcW ^ ciffi?SiS^6 6 i|:ot/7Xv 
^^^Stb*. -v^^ciSSiMi^6 6©±gP(^ 
tt, Jl£*#6 7 4:KHW«t«l«S*i/3fenW*6 4 2di 

4 2©±gcwpgp^i± i f*:(-n^©ppa5Sr*-rs^« 

6 4 1**B1B«6 4 2 i:«««jK:S8»S*i/rKttfe*t» 
W ^oSBSSMte 6 tRtffi^6 4 2 fe^R6 4 1 it? 

[0 0 3 3] /<y7r^3»Ctt. ^5»7r^3rt©W1S|- 

«s^K-cfo-sae&i 0 2 t#ysig6 t-grtt-eosRiSi^ 

y ^j/^-h 1 511 JC£*#6 7©(^@tlH@fcb< 

50 4v y v^y— m 5 ©tfitttt^jy-^icisa 2 o© 
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[00 3 4] 6 4 ^<fc^«6 7 COW! 

^SMiiy W>f 5^1£tf"Cfc£ 0 y Wt K 

JSaSK*8Lfey^y>f K = ^6 5 2*5*1*6 5 3 

RWSffilSl5 6 4<D3c«6 4 1 ±^J;iISSbfcF*3@^ 
/hS<H«#fifc**fr*< LfcyW>f K = >f/V6 5 
lk^feriJSo yw>f K3^6 5 1l4±BWfflJ:L 
TfflV^tK y Ka>f^6 5 2j3itf 6 5 3ft» 

/f;V6 5 1, 6 5 2*5^^6 5 3^1^ ZtlbV 
Kn-Y/^SrHAy-ea— ^ 6 5 4dSKJl-Tfc5o 3 
— ^ 6 5 4<£>y W-f 5 lfc^£bfcrt4BUb 

*BSfttR1WffiiHlf|5 6 4*5J:t«K£**6 7©ttitkP'C? 

-c, nw^?H«P6 4(^rpiit-cT^^tttfT^$nTVN 

[0 0 3 5] W ^njgSSifiiR6 6£>Tffit-te, 05t 
^t"* 5t-;#*5*:tf±lbn 111 Sr#»^S^^^— 
^ b 6 1 1 9 n^SiS^ 6 6 t (DffifcfrTfr 

tl7-^v-b6 1 1 k©BtlBI!iB:^»7JBH»l 1 2 

[0 0 3 6] K^**6 7©rtBSfl«ctt, E6(^-r<J: 
5^, ISM6 7 35^fo©AJR«8feSrStt5fc«>^ 

7<z>rtffll»z:tt»BiT?fc5*W-&6 8 55^^89* 
tfioWCfe^T- ^«^6 7 2SriBBi~^o 
IS6 7 2(1 8»lSJ:ftotV^!^77a3fcI 
«WKSBKS*L, «2««6 7©rtttll£lfttt-C*ffi## 
6 7 ^OH^ftgB^ttTSl^f+ttfc^'CVN^o tfMMfc 
^6 7 1(1 £<0»£\ X^»6 7^IB^T 
-*®ffi6 7 2 fcfcj: 0?g^SJu&aHBfc*i: bi&S=*b 
Ttfc^£*t6o iWIWfc*^— 6 7 2ttaft«W*5J:^^ 
^^:MaJH&#ltU 5mm«_h<Dip:$Sr^ 
<fc 5f-bTfcS 0 *ttS6 7 2Hu i|6»**^^ 
-6 7 2(aotl^«$Wc^S6 7 

[0037] &mmm*mtfz>tc&<Djj!ikh lt 

A1 2 F 3 , ^7^fh, CrM) ^Mfc (Si 
C«) "CKffi»»6 7rtSB*«oTt>AVV 433, 

[0 0 3 8] ±5£<D J: 5 fc«ril^5J^fc«1■Kl*5V^r, X 
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6i^t!7^Wh6 1 lOHCiAU v^!7 — ;/ 

i/-b6i ifcttrtfetufcif^8*:*abP 1 1 i*»e>K 

ffl*#6 7K3l<o Jt£*#6 7©ftS£E*ll/<JT^ 
Wh61 l§r/Bv*i\ ^>f ^njft385B«6 6<£>Tffi<0 

So 

[0 0 3 9] v^Ha>6 l^feHSSbfc, ^ 

2. 4 5GHz<D^>f ^Pjftttffi^aijRWe 
10 2 , 6 3 £r^£ U PJffiffiffillB 64^ 

ffllB6 4^»!&^*o nf«ffiffl«B6 4rtK»AStbfc^ 
-Y^njftttu -^>f ^nSG8iffliR6 6, v^!7— :7V— h 
6 11 *e-C3KS«»6 7rtlcWd^So *s* 

§&6 7<Djaffl»^R^e>*tfcy w>r K=>r/v6 stcjio 

ft#J&tft£ti&o MZEm$£6 7\H\cmA£ivt^'(?* 

lectronCyclotron Resonanc 
e. HT TECRJ tiH^o ) ^ ±oT*S<0i«V^9 
X^l 5d5^EStuSo ECR#H*£J«ft: 
(£IT TECRffiJ fcP6i- 0 ) Sr*E^**6 
7<0^(-#&$^:'5o -^a^. ECR®(C*5Et^a 
30 »<Z>3ilStt8 7 5^Xt$)6 0 rttt^^oT. 

«|6 7rtic«a<DSV^^ p ^X•^6 1 5Sr^J*-fSo 04 
i^itVT tfcE C Rffi 1 5 2 ECRB152 
tt, i8»ffl©yw>f K^^;V6 5 1 ^^JWfflcoy 1/ 
y>fK3^6 5 2, 6 5 3 ilUot, ^*#6 7 

ffOTtt. y i//>f K^>f;W6 5*3-^ 6 Stiotl 
±HOffl©yw>f K^>f/W6 5 l<Ort«SP*"C3 
— ^ 6 5 4 *JR5 3iA/T?V^5(D-C % VW>f 

40 ©yW^K3^6 5 2, 6 5 3 t iotECRSS: 
^Wl55^t5t*^ ECRB<Oi«S|t«dS*J«l 

3—^ 6 5 4©±ffl«ttt#*lnlK*t0 5KS*<T 

[0040] B 6 t^n WffiJHW 6 4 ic^jft^c^-f ^ n 

tt, P3«ffiffl9J6 4ftt/^-f *P«Sifi*6 6Sr 

50 ^Lt*5«6 7 rtlC»d^W»*6 8 SrSWffi^ b 
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4 1 fcW ^nSE8ifi*6 6«)±B*fcttTBSfcli:tt 
KftofcU-TSo r<D|ffl, Jta»»6 7rtl!:»AStifc 

*mx> ixi o u fl/c m 3 ) , ws©^?^s 

iS<*5o ^(Ofc&, r/^X^6 1 5 ©BEflSft^^s 
5 1 iftotW^Pao- «5£KltU P31» 
6 4(D3©K6 4 1 1:/5X^6 1 5<DgS#ffil 5 

«^«flE> 1X1 OWcmO tt. 

XV 6 15 <£>^#® 15 1 £-C<£>j£!t 0^>f ^ * jftlcfcf 
-f^#ffigg«l : L 0 = J V~ £ r dx ([O,l]<08te», £ 
r =Jt»tl*, Srfflv*5) ^ fc^^KOffiM^ 

7&£&hLXFlffiQMU6 4 0>^*6 4 lj^fe^X-^ 
6 15 <£>ig#B 15 1 ©M^^fiEi"* - t dSRTIBfc & 

fc$*v^— K»««LTP3iaiS*H8iS6 4^S6 4 1 
^^7Xv6 1 5<oit#ffil 5 l©Hlz:#ftt5-i 

[0042] ifc*ot, nwsfflae 4©i«s&5i«i 

W^n«G8iftK6 6Xt5^-r!7--^^— h6 1 

[0 0 4 3] r<D»^ii. H«fflffO«6 4rtfcBJe»SE 
M$f 6 3^e>TE»^— K(0^>f ^njftSr^< 0 it 
*S*ufcrt«<D*#V^R1«SfflaB6 4rtlCf4. TE, T 
M<z>«*0>*— K<^^^)K2 s #£b#£^ njgjg 
^IfeatftW 6 3i^TE Y<D^4 ? xx & Sr»A1" 
6 J: 5t-bTV^(D-C % iS^W^TEcD*— K*5*CS 



#M¥7-2 3 5 3 9 4 


16 

TE©*-KkLm T En, TE„, TE 
oi, T E31, TE41, TE12, TE51, TE22, T 
E 02 , TE«^S4i:#5o P3ffiSiHS5 6 4 

tc^A^^-f ^ t3jg^TE n ^~ Y<D^4 2 lagrcfc 

iS64fl^$(t TEoi^-F<OS^c^^ 
10 ffitf>i**U£<fcoT:/9X^6 1 5<D*#ffil 5 i-e-as 

H1»^*«S6 4rtfcjKv^Hl!i 

7 rt^-T$g*««a^/7 X-e £3§4i£ii:S £ i 

20 [0 0 4 4] ftjS, rofc*. RH5W6 4^I^« 

£B6 4(D^«6 4 ld^/?Xv6 1 5 0>*#®6 1 5 
J t*^S^««*^« s *< > R«i^ 
^g(5 6 4 SreS-rs^— Ktf>W ^ o jft«:JE:<D**KS 

WMtt, RfBffiiH«B6 4 ^IS«6 7 

6 6^»9#»t«KW±©»JjieKJ:9^3tffl«»6 7 

<DrtSS:/hS< bTV^So R1§J^P3SS6 4M 

17— b 6 1 lXtfW^ajftSSififte 6 0>Si#tt 
6 7^H«c^£<DT% ^<0£E*^SrfUfflbT^>f ^ 

»»6 7rt«*»«fcft«rt-5fc»"e*>So 

[0 0 4 5] *HtS^J-e^ JtS»«6 7<DrtS 

Srtt^lRltC*b< bTV^SdS, H7l^t± 
-^6 1 5<D*#?.ffil 5 lSBdS^/j:< t tn«ffiJH^6 4 
il»Rie^ft5J:5fcbT*3{ttf, *iL^e>T*ortS 
40 Sr«^(cjK*.Tt> 6>*t*o 

@Sr^^ tcte^: b*W»-& 6 8 S Kir 

[0 0 4 6] ^KlM^^fett^^X^ 
ttMH8^6>H15Ct5R58t5o *3fi««J««>7 p 

9X^ttlBSrW^Sfcft©»«fll^i: bT, RfBSiHffl 
6 4C0B:@^4 0 5mm. iff £ (L 1) £r 0 — 1 6 0 mm 
(DvJ&blsfCo ^tc^^f^ PiftSifl* 6 6 <Difi#$: 4 0 
50 4mm, Iffi*#6 7<!DlS*3 5 Omm, ^-T^p2K 
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S3!i&6 6©T®if&|s|-&6 8 <D±Mk ©SggtSr 17 5 
mm t hfc 0 

[0 0 4 7] &*5, WTt-^S^X^ttffi^lpJtt 
[0 0 4 8] EI8f£, nfS^g|J6 4©iSS(Ll)Sr^ 

ni8s.t^i§i9(-<fc^t, niRf^fnatts 4 

©M37fft<Ll)«ratfb3*5£ifc:J:!>, fiftH"*:" 
•St**©***, *&— ttRtf^>f ^»»©R*#St«sjK 

Yb1--5ri:^5o r -^m8ic;}3^-cs&?p-<f tf-vSSt 

l)©3t# (l,~l 2 ©teB) £El5K.fcTf4#>5 t, K 

S>1\ IP*>**S«©R*tS«*£C 

TV^^lc&o-tv^,, ft*5, r © £ #©S*N&f4, 
iif6 3, 6 2^UtfcK;i'£»I^5„ 

5S«H«^H*<L1)©*«: (1,-1 2 ©tSB) 14, ftftW 

»SEa»4DTv»sp3i«iaspiais7fjfe (i,~i,©teffl) © 

i#©(4, -r^^ojfttt^— ^e— Kim 5 J: !? (4#/£© 
K©^j*fc*oTV*5fc#*.&;h,a. **s, V 

^•a— ^«©*^^»*«rt*r:i:fcj:t>, H8te*^ 
■rsi*«t©*#v^n««»»aBTfjft(Li)©i:#t?'t>, 

10 0 4 9] Ull OK, "^-f ^njKESjS^6 6 tECR 
m t ©figftf ( L2) §r^;Lfc t S ©H WSSaN-ffi (L 1) t 
14 £ ©BS#£r*1- 0 EI 1 0 SrJBUtt 
-6-e«l«]lHJi;i;£t«>5iEll lt^i-J; 5l-ft£o Ell 
114, ECRffifc^fc*WW-SW»-&6 8 4:©rej*fc 
-gilt, -v-r^t3^iS®^6 6 iECRffi©Bg«ISr 
#©»WK5BaN-5fi»-f *v««e*ft© 

6 iECRiBoBKLatitfliiffior, 1&fa<{2-> 
««E«ay>*©*&-tt#lHlJ:i-5^4:*!W*. JM 
©^f-J:*U4\ ISfpW3j-VS«Bl!tf^©*&— ttSrl 0% 
«T{-i-5fc»(e:f4, ^^oSgM6 6iECRB 
©EggftSr 5 0 mmUUifC-r 3i&g**S> 5 r t L 

[0 0 5 0] Kfc, mi 2K, ECRffiitWSrJWM- 
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5»W-&i©re(t(L3)firK*.fci*©H1Kfflj|if5^iic 

(LDt-f^mawi*©*— tti©BB«fc3H-. hi 

2fc*J^^iniWl;i*£ie><&i:Bll 3^-TJ:5fc* 
5„ EI13J4, W:?PaSfiBf&6 6 £ECRffi©KBt 
Sr-JtiLT, ECRjBiWSfft««t5WW6 8 i 
©EfctrSEYbSiirfc t * ©WH- (cPMi-SfiS^ * f« 
**&©;*:# Si*— ttSr^-To rtte>a»feECRffii 
WN***t1-3fW-& 6 8 i©ffifit^Sti-(C^oTiafP 

10 fc, »J©fMkRiJ:iT,«ECRB5t»Wfc*(Mfr*-*»W"& 
6 8 £©£§$££ 3 Omrni!) f Si ^—tt^ 

RUK<fc«fc», fifM*>MW**ft*M&©*&-H4*l 
0%WTi-i-5fc»6^t4, ECRffiiWPHM&fW-S* 
6 8 b ©eg»Sr 3 0 mm«±|Ct5M^fe5 i i 

[0051] mi 4(c, mm^m^x.tz.t^n 
^.mu^mcLi) itwfcaart-sw^iwft**©* 

fc*5, HUm-Y^B^a^^^Sr^U El(b) 
20 tt-f*v««W}*©ift— ttSr*b, H(c )»»«©*« 
ttfe*-*". El 1 4 fc»J*MKT?«fa«>fc:* fcft5iHl5 
^i~J:5^*5. EI15J4, ECR®©^}^^ 

©'fUSr^'fb^-frfct^, 5 0G/cm, 40G/cm, 
30G/c mfcKgbfc»#-©i6k«ft«ttfc^:#«:|6f4 
«V\ Ld>b, 2 0G/cm|:R]gLfe«^li, 

Mm*)&* 15G/c m£tTtt5«febfc»^, Sfe®d5^ 
30 Jgb&vr. td5^Lfc„ Ell 5*^flS4&4gE© 

ffiSr±{f•rv^ofc^g•, «fUW*VTOtt**©»Wrt-C 

Sr#Sfc«)l-{4, ECR®©^'il^*3(tS##<felBa©tt 
S:2 0G/cmHi, 5 0G/cm»T©iBrtrat 

i4E C R *jEii"^Sr*fci^SW*Bfr»W©«!!affi 

[0 0 5 2] fcja, El4«c^ < i;5(-> JOftfcttrJ-fc* 
40 m#UB<ay US^f K="f /W6 5 l©ftS*>L< 143— ^ 
6 5 4©rti (Dy) W^^v-Y ^ 6 6 

©dHSJ: 9 /Jo £9* ^»6-7©f-t 

«th©»SHftflESr«*fc»<-r»-4:*-T?#5. 
yw-f K3^6 5 1©«^fct, Mffl©yv 
y^K="T/V6 5 2, 6 5 3 <DmfH&Mffl1r 5 Z hiz£ 
Y). «8#4g|E2 OG/cmK^ 5 0G/cm«TW 
o»W©*ffil!:5jzfT*Brt'C5|£ffl*«»**#l!:»* r 

{r, ±iSffl©yuy.Y h*3^6 5 i tvmm<oyu 

50 y^Ka/f/V6 5 2, 6 5 3 £ 14, ■tfU-eh^^ftSBS 



19 

7©it#i bTI*, m*V>W.&fcttLX+5 Om 
[0 0 5 3] _hBBOJ:5K«J*S*i/fcaS1tKJ:-3 

5 6 5 22W6 5 3 t£*}-u5ffl*ftt£rf&l 

K F*3 K&$L £ ■* 5 ^#© ECRl^iW *1§&8§#* 
(ECRB) ^¥Ittt5^t* 5 t#, ^X-^a 

«&«Hb 

[0054] »w*»fisil©T«!H-c 

OtU xiyfy^tLTBClj+Cl.^lSO 
s c cmMU &yffiffi;frSrl 2mTo r r fc^Sfb 
T, v>f^pSiMI5llOOOWi:U KJlSEW^Sr 
8 5W£bT, ywy-f K^/V6 5 1, 6 5 

9^-fbb&iv§;*, -^^ ; J'tt-*3J:t^TJfiW©^5' 
p p*tt, :/?X^©4fc1l!W»J&»&l*ft5fcbfc;9M^ 

[00 5 5] wtrnmufcA 1 A 1 &&<D^ 

was, »wiMiffi*»e>©^ , 9x^'Ss*fc/jNS 

[0 0 5 6] Wm&imttHk (SiOj £T 

L, ttMWT i NltfcliT i WJ^(D_h(CA 

Clj+ClilfcliBCh+CF^VV Al^ 
V^y^-^frfT&VV T i NMfcliT i W]^©^ 5, 

TiNKfeliTiWlOxyfym 



(11) »B?7-23 5394 

20 

v\ 

[0 0 5 7] 438, JiifctttttMStta* A 1 «&£JWtT i 
NJBS*fcttT i Wi©±lcA 1 £^»3ML&aUIJR 

[0 0 5 8] *;fc, _h^-C[*y wy-T Ka-f^6 5(::<fc 

10 *)Mm%mmi-x-77 x^®.m*&x.z> z si^uta*, 

6 8 Srltt^bT^X^ t ©WHWfcSefls£*S J: 

5 l r t nM$©8b*;a s #> s . 

[0059] r © «t 5 *Hlfi^J©^g-^tt, y w 

^Srtdst?^, tt*Hc#33*fc=iy^'>'^<St©*ji* 
20 /7XvM#t?t5 ( 

[0060] *e>m, _hia©j;5{- ; «^^ttfc«B-e 

ft, ^-^f^y/e 1 3*i^y7'J:LtffifflU 

sS^JH^e 1 3©#^j*S«2 0 0 0 
1 / s t?, fW-& 6 8 ©W¥ffi*&©£^$l|&%fttt!& 

900i/ s (nAMQ -e*>5„ M3g#$Sfcovvc 

14, fl&tf, #H¥5 - 2 5 9 1 1 9 H:ififitSM5©tfJ8 

30 *>, ^y^*^ h ©#*&#*£* &*v\* 5fci«#*E* 

ltT?fiffAft«H9b-3o, KJfi^ft-HHtW&brvy 
[0 0 6 1] r©^, 4 XXOlim^*** 

oiiiao, T«*m©*5'^^3«fl[*'J , >*< 
»JUtfc**S*5£i:i&^tBi**. r© 
J: 5&ffiiSSI^{cJ;ofc*#T-m, ££j££j$4fe©&£ 

ipxjutt^wsrt) «sjib<fes. r©fc«>{--fsie>^ 

©»«MW«!fefrlRl±*-e:S#a!iS^»i:4<5. 
40 aiy^-Y^h-CfcSiS^^Higfe^Sr^bDb, 
Vi Sr^SP bT 3i ?/ -f- V ^-f- 5 o 
[0 0 6 2] rWlJ:O s iB5ia#^©^#T (2 5 0m 
1 /#£l_b) T?ttfle*©»*S6!ni* J: 9 t> <t 9 

* (i. 5%^T) -e, ^-*>*Tiw^fia (w»aut 

0 ICS-IT) r t \z. i. V , VWSft Sr^m2: 

[0 0 6 3] rtutt, 1S6*©aiy^->^«1tK:3SV' k r 
50 te, 7 , 7X-^i5e^^+^-c/ tC < > m^/w^-#5gi:4o 
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©x ;y ^is&^ffc < 1 5 r i #-es fc 0 i« 

9&k£k±<D=-v hi: 

*fc — 3^1WbBI<DK5H:WSF 

ffc^W^^^WrtM (S i ~0(DS)g^) flSSKtt 
[0 0 6 4] I^isf6 7st;yy^h 
^CD^£^X/WkU X^«6 7, y>-X^— 

"C^A— Xfcfc*), X9X^^fl#te:38£ 

[00 6 6] *H««©*fllH:. JC£#*6 7 I^Mf 

[00 6 7] #£«ttflH*#«V*fc«>. «^F*ft* 7 x 

^ pg05ltW^7Xv 6 16 <D«5#ffi 15 2i45 

[0 0 6 8] £LhRBHLfcJ:5K:, :ii^IW(aii 

Aa(-IS«6 7©rt®£»l3«©^^nifci8jfflfR 

**6 7rt(c^$tt-57 P ^X^cO^><^nSESW^# 

PJ1»*Sffiffl 6 4 £ W ^ P&SiSf&Sr^bTK^ 
##6 7fc:»»U R«fflJWSB6 4Sr^bTjlffl««6 
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«S»»6 4^LtXS#B6 7rtfc»A3*bfc^ 

So ^^X^(D^^#o-ry p ^XV(-P^iR^n^^o 
fcR« ^SB6 4 frb<D^4 ^ njft^s^9X^<0^>f ^ 
n^St^#B^SW£*iSo ^SfrfcW^nSW* 
R«^H6B6 4©SI*«»B-e*>5^«6 4 

6 4 (OSWffi® £ CO fffl-C5£«$t £ LTSit^» 0 5£ $ *L 

10 «tlll^4So r.ttfc«fc!U P3Wffiffl«6 4fcH:4#^— 

5iim8. *fc. R«^aB6B6 4 tSScm^W^Sr 
B&HSi: UTfcSO-enfB^SBe 4 t^XvioR 

^ X^Sr^-T S r i: 3&s-e* S 0 
20 [0 0 6 9] u$ifCj;SX^X^cD^/& 

fc:J:»K ECRSr^JfflbTSfefcifiSft^X^X^*^ 

[0 0 7 0] Wsf©*DaSfc45lta«ll6 7£r 

faoWBSW^lX, 3tffi»»6 7rt<o*fc*ffi]Kisv^T 
ECRB^B^Sffc^Tt. E CRB<Z>B8W s 2E;b 

51i#ft<, 6 7 rtott^rfpj^m^e-e 

30 ^m^A^ffia-c^Faefc^* s Q 

[0 0 7 1] ^^n^<D^/i^-£rX^X^ 

So 

[0 0 7 2] ECRffit*5tt2>a#*JiB©ffiSr 
2 0G/cm«±ram^tia*), 
y Wf K = >f/Hc8ffi-r««IE©t>i*^3&aE»KJ:oTE 
C Rffi^ffitl*** < ^ino^a: £ 
So ECRB^*5ttS«#4gHB©1ttSr5 OG/c 

50 ttfcKW^Hai-5X9X^o^:*&— SrBSJh-C*. ftfp 
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[0 0 7 3] rftfelcJ:?), VttoattOffi&filcAAS 
[0 0 7 4] r*ufeHEJfcf!l©Hffi»»6 7 ©1*3^ 

v©4^titC, 8^v^!7^^©*n@©f*)|sf£r 

[0 0 7 5] &*5, W±©HJfi'R|-Ctt, W^o$E (09 
*.tf2. 4 5 GHz) fcfflWCWPILfca*, MbClfrUC 

^$*1)©rfcn«lll^S!i** s »3#^t So 
[0 0 7 6] 

t3&^<fcf)Sfe«SMrt©^^S-7 p 7X-v-flibT, 

t QmetoBUMsm t ©mtws^- k© 

[00 7 7] T'^X-^^gPtC^^-frt.^ST' 
-f * a«*A«ICa*ISbfcaSPi«|J©^'9X'9'*ri«B«1Bfc 

aj6©^/w^$r7"9X^'^e^t"Sr t 
i £ jjs -t? # -5 i: V >■ 5 36* * s *> -5 „ 

[0 0 7 8] :/?X^»£«li:$B£<5*£>*b-5:r 

^^^©S^^^X-^^e^-f-S i 
Rftfflv^fcSfcS**-^ 9 X-^ 5 r t dS-Ci? 5 

[0079] se>{^ ^7X^*^^(^a^xsrW 

©**7'7Xv^£il!:iALT < ^7X-r|g^rt© 
«La^Sr7'9X^tr5i £ 1.(-> ^?X?J84trt 

^ffiHP©ttMSI3 i ©K X-v t^Kifc $ fl>o ft-? 
W^oSES-#^'-K-e*S**5J:5fcU r©i 5 



(13) #H¥7-2 3 53 94 
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#yS©ft_h&l3.5 r £ ©-C# 5 £ 5 Sk&asfcS. 
[Bfl5©«¥*ifti»l 

[an ^m<D-mmm<o^7 ^fnmmm.^mm-r 

[El 2] m©Ml©II-II s P»«J*B"C*>5. 
[13] |gi©3£g©lll-lllWrffiig-Cfc5o 
[El 4] 01 ©3£»©IV-IV*^#r®E|-e, #3§!H©— 

3»««©^? x^te«3«©i»irffiB-e*>&. 

[EI 5] IH4©SBlc*5JtS^^^Ag|5©P*B^-rP 

io mm-?hz>, 

[0 6] S4©$gejc*5»t5^ , 9x-r^aj©j£*:ia't? 

[0 7] X-^dfej*«U©te©**f9**-r4fc*cHi?*» 
[H8] H4©*«fc*5rt5niBffi*«THSS (LI) Sr 

[H9] H4<D36«fcjsH-5fflfflfflJH«THfe (LI) £r 

20 [B10] H4©3S«-*5Jt5^>f ?vmMAf%<0^ 
^KfcECRBioEBtl (L2) ££;tfcfc#<DffiiH«B 

^rtfe (li) t4*>mffi&m<o^-&k<Dm&*^ir 

^KtECRBi<Di@ti (L2) &3Efb£*fcfc*<Z>* 
[H121 g|4<03g«^tt^ECRffi f J:K«l ; SI^Sr^ : 

mrr&w&f*k<omm <L3> ***.fcfc*©ffl««-+ 

30 jSfe (Ll) i>f^^««^ffi<0«ll— tti:©BI«Sr*i-|a 

[EI131 H4<^S«fc*3JtSECRBi:tt[ft! ! 3a«iSr«F 
*-T5W^t<D^il (L3) £*fb3*fc 

[Ell 4] H4<o««Jc*5JtS«»4giBS:**.iit©S 
^g[5^}£ (Ll) fc«B««fcaim-*>f^^«l^« 

*-ria^*> , 9, (a) tt>f^«at*&^#*sr*-f 

40 m-Vh**. (b) tt>f*^«^« l K<Z>*&--ttS:*i-E|-T? 
fcO, (c) ttiM©ftfettl^-t-B-C*>5 0 
[El 1 5 1 H4©«B^*3H-sa»4giBSr*'fkS-frfct 

[mi 6 j 7fcftw<Dm<omMm<o?7x^#&mu<offi 

[Ell 7] »W^P^7X7X^y^|^ 
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